In this paper we establish a condition for the fifth-degree polynomial forcing function f (φ) = αφ 2 + βφ 3 + δφ 4 + φ 5 , under which the one dimensional non homogeneous Klein-Gordon equation φ tt − φ xx + φ = f (φ), admits a solution of the traveling wave type that is obtained by using the Omega Function Method. Once this condition is determined, some specific solutions are analyzed.
Introduction
In 1924, the French physicist Louis de Broglie see [3] , proposed for the first time the idea of the matter wave for quantum particle similarly as in 1905, the physicist Albert Einstein developed the wave-particle theory of light. In 1926 Erwin Schrödinger an Austrian theoretical physicist see [9] , supposed that the wave equation should be:
Where the scalar field φ(x, t) represents the wave of matter or the wave function associated with each quantum particle, in the direction x ∈ R n at time t. The resting mass is m, its speed c and represents the reduced planck constant. Equation (1.1) uses the relativistic kinetic energy expression E 2 = m 2 c 4 + c 2 p 2 where p is the momentum. However, this equation presented several disadvantages as the presence of positive and negative values for energy. Even more serious, a probability distribution of φ with negative values. Unmotivated by these problems, Schrödinger discarted that equation. Later, he proposes a new equation using the nonrelativist kinetic energy expression E = p 2 /2m + V (x) where V (x) is the potential energy; that is now known as the Schrödinger equation:
finally, the physicists Oskar Klein and Walter Gordon, they were able to explain satisfactorily the inconveniences that Schrödinger found and so again equation (1.1) was accepted as the most appropriate model to describe the wave function of a neutral charge particle. For this last reason the equation (1.1) is today known as the Klein-Gordon equation, That in simplified form it can be written as,
where k = mc and represents the d'Alembert operator,
This equation has been widely studied, see for example [1] [5] and [2] . However in the last few years there has been a lot of interest in generalizations of this equation, and in the non-homogenous case,
Where f (φ) is some smooth function. Several forms of (1.5) are analyzed in [4] , including the well-known sine-gordon equation that is obtained from (1.5) when f (φ) = sin(φ). Our purpose is to establish some conditions under which equation (1.6) has solutions in the form of a traveling wave. To achieve that goal we use the omega function method, see [6] .
with φ(x, t) ∈ R x ∈ R, t ≥ 0 and c = 0, α, β, δ, real constants.
Algorithm of the Omega Function Method
Various methods, see [7] and [8] are currently used to find solutions of the traveling wave type for nonlinear evolution equations, of the form:
where Q is a polynomial function, φ(x, t) is a real-valued function, x ∈ R and t ≥ 0. In this section we give a short description of a method to find soliton-type solutions for (2.1). The method we will use is described more broadly in [6] . This method there is called the Omega Function Method. Here we present three basic steps: a) First, let's do φ(x, t) = Φ(ζ) with ζ = µx − λt, where µ and λ are real constants, and consequently we have an ordinary differential equation:
where Q is a polynomial function in Φ and its derivatives.
and that the solution of (2.1) can be written as:
where the C i depend on the parameters of the original equation (2.1). From (2.4) an algebraic system of equations is generated, which when solved finally allows to find some solutions of (2.1).
Solution of a non-homogeneus Klein-Gordon Equation
Now, let's see what conditions the forcing function f (φ) = αφ 2 +βφ 3 +δφ 4 + φ 5 must have, so that Equation (1.6) has some solutions. Making the substitutions given in the previous section, we have
From the highest derivative and the higher order non-linear term in the equation (3.1), we can determine by balancing that 5m = m + 4, this is m = 1 and therefore of (2.4) we have,
From (3.2), and calculating the derivatives of Φ with respect to ζ we can replace this in (3.1) and obtain the equation: In this way from (3.3) we obtain the algebraic system of equations: 
When solving the system (3.4) with the help of a computer algebra system we obtain the following results expressed in terms of the parameter α. The First; 5) and the second,
(3.6) therefore for two forms of equation we can find the form of solution we are looking for,
φ 5 , and,
now, since the solutions of equation
where W denotes the Lambert-W function. Then we have the following families of solutions for the equations (3.7): 
Some particular cases
Four particular cases are shown here. In all four cases (3.9), (3.10), (3.11) and (3.12) be α = 1, µ = 2, and c = k = 1 , so the solutions that we will denote as ϕ 1 , ϕ 2 , ϕ 3 and ϕ 4 are given by, 
Conclusions
In the present work we have found some conditions under which the nonhomogeneous Klein-Gordon equation (1.6), admits solutions of the traveling wave type. We have also found quite interesting solutions, of two completely different kinds, some expressed in terms of the Omega function, which as we know can not be expressed in terms of elementary functions, and others in terms of logarithmic functions, which generate singularities near the region where the solutions are not defined.
